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(54) Apparatus for preparing a coffee extract with a fine-bubble froth layer 



(57) The invention relates to an apparatus for pre- 
paring a coffee extract with a fine-bubble froth layer. The 
apparatus Is provided with a nozzle comprising an inlet, 
at least one spout opening and a liquid flow channel 
extending from the Inlet to the spout opening (26A,26B). 
Further, the apparatus Is provided with a buffer reservoir 
(20), and, in use, coffee extract is supplied to the inlet of 
the nozzle for generating a jet of coffee extract from the 
spout opening into the buffer reservoir. The magnitude 
of a surface of a crs5s section of a Hquid flew char.r.e' 
increases in the direction from the inlet to the spout 
opening, that is to say, downstream. 
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Description 

[0001] The Invention relates to an apparatus for 
preparing a coffee extract with a fine-bubble froth layer, 
the apparatus being provided with a hot water unit for 5 
dispensing hot water, at least one outlet for dispensing 
the coffee extract with the fine-bubble froth layer, and a 
liquid flow path extending from the hot water unit to the 
outlet, the apparatus being further provided with a con- 
tainer for receiving ground coffee, a nozzle comprising io 
an inlet, at least one spout opening and a liquid flow 
channel extending from the inlet to the spout opening 
and a buffer reservoir, the container, the nozzle and the 
buffer reservoir being respectively arranged in succes- 
sion in the liquid flow path, hot water, in use, being sup- is 
plied by the hot water unit to the container for obtaining 
a coffee extract which is supplied to the inlet of the noz- 
zle for generating a jet of coffee extract which spouts 
from the spout opening into the buffer reservoir, thus 
forming a thin layer of coffee extract in the buffer reser- 20 
voir so that the Jet of coffee extract spouts into the layer 
of coffee extract for obtaining the fine-bubble froth layer, 
and the coffee extract with the fine-bubble froth layer 
flows out of the buffer reservoir to the outlet for dispens- 
ing the coffee extract with the fine-bubble froth layer, the 25 
buffer reservoir being provided with at least one outlet 
opening for draining the buffer reservoir, the magnitude 
of the outlet opening and the amount of hot water being 
dispensed per unit of time by the hot water unit being 
adjusted to each other, such that, in use, the layer of 30 
coffee extract is formed in the buffer reservoir. 
[0002] Such an apparatus is known inter alia from 
the Dutch patent application 1006039. The known 
apparatus is provided with two spout openings, spouting 
two jets of coffee extract into the buffer reservoir. Thus, 35 
the buffer reservoir is filled with the coffee extract This 
entails that the jets of coffee extnsct SDOi<t into the liquid 
surface of a buffer reservoir, ihus forming a fine-bubuie 
froth layer. Subsequently, the coffee extract with the 
fine-bubble froth layer flows from the buffer reservoir to 40 
an outlet of the apparatus. The buffer reservoir is 
located at some distance from the outlet, more specifi- 
cally such that it is located in the liquid flow path extend- 
ing from the spout opening of the nozzle to the outlet of 
the apparatus. 45 
[0003] The object of the invention is to improve the 
apparatus of the kind described in the preamble, such 
that at all times a stable fine-bubble froth layer is 
obtained on top of the coffee. What is meant by stable in 
this context is a continuous froth layer whtoh remains so 
intact for at teast five minutes. The invention is based on 
the insight that if a jet is disturbed and therefore is not 
clear, a non-stable froth layer is formed which, most 
often, breaks up within five minutes, and is no longer 
continuous. Such a froth layer is even described as ss 
being unappetizing by some. According to the insight of 
the Invention, the instability of the froth layer Is mainly 
caused by the fomnation of larger bubbles which soon 



break up and thus cause the entire froth layer to dis- 
solve rapidly. 

[0004] To that end, the apparatus according to the 
invention is characterized in that the magnitude of a sur- 
face of a cross section of the liquid flow channel 
increases in the direction from the inlet to the spout 
opening. 

[0005] Furthermore, the apparatus Is based on the 
insight that a contact between a jet of coffee extract 
through the liquid flow channel and an inner wall of this 
liquid flow channel can yield a disturbance and hence a 
clouding of the exiting jet. By enlarging the magnitude of 
the surface of a cross section of the liquid flow channel 
in a direction from the inlet to the spout opening, this 
contact is wholly or at teast sufficiently avoided in order 
to prevent disturbance of the outflowing liquid jet. By 
applying the Invention, no disturbance of the jet occurs 
(it remains clear), so that a fine-bubble froth layer with- 
out large bubbles is formed, which remains stable for 
hours and even days. 

[0006] Preferably, the nozzle is manufactured of a 
rigid material. This further reduces the chance of a dis- 
turbance of the jet and hence a jet unstable in form and 
direction. This is probably caused by the fact that when 
a rigid material such as hard plastic and a metal is 
applied, the surface of the nozzle which, in use. is In 
contact with the coffee extract flowing through the noz- 
zle can be of very smooth design. 
[0007] It is preferred that the magnitude of the sur- 
face of the cross section increases over at least virtually 
the full length of the liquid flow channel, 
[0008] According to a practical variant, the liquid 
flow channel will have a circular cross section. The mag- 
nitude of a diameter of the liquid flow channel will 
increase over at least virtually the full length of the liquid 
flow channel In the direction from the inlet to the spout 
opening. 

[0009] More in particular, an inner wall of the liquid 
flow channel has at least substantially the shape of a 
conical surface. An angle enclosed by the conteal sur- 
face can, for instance, be 10-30**. 
[0010] The invention will now be further elucidated 
on the basis of the drawing. In the drawing: 

Rg. 1 a shows a side view of an apparatus accord- 
ing to the invention; 

Rg. 1b shows in perspective a view of a container 

receiving unit of the apparatus according to Fig. 1 a; 

Rg. 1c shows a top plan view of the container 

receiving unit according to Rg. lb; 

Rg. Id shows a cross section of the container 

receiving unit along line Id of Fig. la; 

Rg. 1e shows a cross section of the container 

receiving unit along line 1e of Fig. 1c; 

Rg. 2a shows a container receiving unit positioned 

in use In the chamber according to Rg. 1 a; 

Rg. 2b shows a cross section of the container 

receiving unit along the line 2b of Fig. 2a; 
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Fig. 2c shows a detail of an enclrcied part of Fig. 
2b; 

Fig. 3a shows a nozzle of the container according 
to Figs. 2a-2c; 

Fig. 3b shows a top view and a bottom view of the 
nozzle according to Rg. 3a; and 
Fig. 3c shows a cross section along the line 3c in 
Fig. 3b. 

[0011] Fig. la shows, with reference numeral 1, an 
apparatus for preparing a coffee extract with a fine-bub- 
ble froth layer. The apparatus is provided with a con- 
tainer receiving unit 2, in which a removable container 4, 
as shown in Fig. 2a, is received. In Fig. 1b, in perspec- 
tive view, the container receiving unit 2 is shown. As is 
apparent from this Figure, the container receiving unit 2 
is provided with a receiving space 6, in which, during 
use, the container 4 can be received. 
[0012] The apparatus is further provided with a 
removable lid 8, with which the container receiving unit 
2 can be closed when the container 4 is positioned in 
the receiving space 6. Furthermore, the apparatus com- 
prises a hot water unit 1 0 arranged to supply hot vrater 
via a hose 12 to the receiving space 6 which is closed 
^ by the lid 8, 

■ [0013] The container 4 is ananged to be filled with 

. ground coffee. In this example, the container is provided 
with a bottom on which a sachet filled with ground cof- 

^fee can be placed. However, It is also possible to fill the 
container with coffee In a different manner. The bottom 
can for example be designed as a filtering plate known 

.per se on vyhich the ground coffee can be poured 

. loosely. 

: [0014] The bottom is further provided with an out- 
iflow opening 16, in which a nozzle 18 is arranged. The 
nozzle is made of a rigid material. In this regard, for 
instance, a hard piastic or a metal can be consideied. 
[001 5] The container receiving unit 2 is further pro- 
vided with a buffer reservoir 20 having, in top plan view, 
a substantially convex bottom 22 and upright side walls 
24. Near to the centre of the bottom however, the bot- 
tom has a substantially flat shape. The flat part of the 
bottom is indicated in Fig. 1c with reference numeral 
22a, while the convex part is indicated with reference 
numeral 22b. In this example, at the bottom of the 
receiving space 6, under the bottom 22 of the buffer res- 
ervoir 20. two outlets 26a and 26b are present for dis- 
charging the coffee extract with the fine-bubble froth 
layer (see Fig. 1 c). Further, in the bottom 22 of the buffer 
reservoir, two more openings 28a and 28b are provided. 
These openings 28a and 28b are at a low. and in this 
example a lowest, level of the bottom 22 convex In top 
plan view. The container 4, the nozzle 18 and the buffer 
reservoir 20 are therefore in succession incorporated in 
series in a liquid flow path extending from the hot water 
unit 1 0 to the outlets 26a. 26b. The apparatus described 
up to this point functions as follows. 
[0016] The user removes the lid 8 and takes the 



container 4 from the container receiving unit 2. Subse- 
quently, in the container 4 a sachet filled with ground 
coffee is received. For a further possible embodiment of 
the container, reference is made to European patent 
5 application no. 98201517.4 (Caf6 cr6me holder). Then, 
the container is re-placed in the container receiving 
space and the container receiving space is closed with 
the lid 8. After this, the hot water unit 10 will supply hot 
water to the receiving space 6 via the hose 12. The 
10 pressure occumng here can, for instance, be about 0.4 
bar. The hot water is thus pressed through the sachet 
(the sachet is schematically represented In Fig. 2b and 
is indicated with reference numeral 30). Then, in the 
sachet 30, coffee extract is formed. This coffee extract 
15 will leave the bottom side of the sachet and flow along 
the bottom to the outflow opening 16. In the outflow 
opening 1 6. the coffee extract flows on to the nozzle 1 8. 
The nozzle 1 8 enables the coffee extract to spout out of 
the nozzle 1 8. Thus, from the spout opening, a jet of cof- 
20 fee extract is generated, spouting into the buffer reser- 
voir 20 and first striking the flat part 22a of the bottom 
22. Since this portion is flat, the buffer reservoir will 
then, evenly distributed over the bottom 22, be filled with 
coffee extract. This yields a uniform froth fomiation. As 
25 a result, a thin layer of coffee extract will be formed in 
the buffer reservoir 20. The Jet of coffee extract there- 
fore spouts onto the liquid surface of the coffee extract 
already present in the buffer reservoir. As a result, a 
fine-bubble froth layer is fonned. Thus, the buffer reser- 
30 voir Is filled with coffee extract with a fine-bubble froth 
layer. When the buffer reservoir is sufficiently filled, it will 
proceed to empty through two outflow openings 29a 
and 29b, arranged In the side wall 24 of the buffer reser- 
voir, with a lowest point of the outflow openings being 
35 located above the level of the bottom adjacent the side 
wall- The minimum level of the coffee extract in the 
bu.fer itservoif ai which ihe buffer reservoir wili stari to 
empty through the outflow openings 29a and . 29b Is 
therefore detemnined by the level of the lowest point of 
40 the outlet openings 29a and 29b. The coffee extract thus 
flowing out of the buffer reservoir will flow to a position 
at the bottom of the receiving unit 2. This position Is 
under the bottom 22 of the buffer reservoir. At the bot- 
tom of the receiving unit, as mentioned, outlets 26a and 
45 26b are arranged through whteh the coffee extract with 
a fine-bubble froth layer will leave the container receiv- 
ing unit 2 to be received, for instance, in one or two 
cups, respectively. 

[0017] A space 31 under the buffer reservoir is 
so divided in two identical parts 31a and 32b by means of 
an upright partition 32, the space 31 a being in fluid com- 
munication with the outlet 26a of the receiving unit, and 
the space 32b being in fluid communication with the out- 
let 26b of the receiving unit. The coffee extract flowing 
55 through outflow opening 29a to the space 31 a will leave 
the receiving unit through the outlet 26a. The coffee 
extract flowing through the outflow opening 29b to the 
area 31b will leave the receiving unit tfirough the outlet 
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26b. 

[001 8] When the desired amount of water has been 
supplied to the sachet 30, the hot water unit 10 is 

switched off. The remaining amount of coffee extract still 
present in the buffer reservoir 20 then flows out of the s 
buffer reservoir through outflow openings 29a and 29b, 
and finally the remainder through the outlet openings 
28a and 28b. The outlet openings 28a and 28b have 
such small dimensions that, in use, the buffer reservoir 
will be filled with coffee extract. In use, therefore, the io 
amount of coffee extract supplied per unit of time to the 
buffer reservoir Is larger than the amount of coffee 
extract leaving the buffer reservoir per unit of time 
through the openings 28a and 28b. To this end, the 
magnitude of the outlet openings 28a and 28b and the is 
amount of water dispensed per unit of time by the hot 
water unit are adjusted to each other, such that, in use, 
the layer of coffee extract mentioned is formed in the 
buffer reservoir. 

[0019] The nozzle 18 is provided with an inlet 34 2o 
(Fig. 2c and Fig. 3) and a spout opening 36. Between 
the inlet 34 and the spout opening 36, a liquid flow chan- 
nel 38 is formed comprising inner walls 40. As can be 
properly seen in Fig. 3c, the magnitude of a surface of a 
cross section of the liquid flow channel increases in a 25 
direction from the inlet to the spout opening. In this 
example, the magnitude of the surface of the cross sec- 
tion even increases over at least practically the full 
length of the liquid flow channel. It is only near inlet 34 
that, over a relatively short path, the magnitude of the 30 
cross section of the inlet 34 does not increase In the 
direction of the spout opening 36. In Fig. 3c, this path is 
Indicated with reference numeral 42. Preferably, this 
path Is as small as possible and even equal to zero. 
[0020] Therefore, also variants where the path has 35 
a length equal to zero fall within the invention. It is also 
pD?Gfb'e thct f-'^'j* cpenina 3(? c i:>cal e*^ • pclnt 
in Fig. 3c where the path 42 merges into the path 40. 
[0021] When the coffee extract is supplied to the 
inlet 34, this will have as a consequence, as a result of 40 
the small dimensions of the inlet 34, that adjacent to 
inlet 34, the jet of coffee extract is formed. The diameter 
of the jet of coffee extract thus formed at the inlet 34 will 
increase gradually downstream of the inlet 34. What Is 
accomplished in that, as stated, the magnitude of the 45 
surface of a cross section of the liquid flow channel 
increases in a direction from the inlet to the spout open- 
ing 36, is that the jet of coffee extract will hardly, if at all, 
come Into contact with the side walls 40 of the liquid flow 
channel 1 8. What is thereby accomplished, surprisingly, so 
is that the jet of coffee extract will not be disturbed at 
any moment and will be clear, with the result that a sta- 
ble, fine-bubble froth layer is fonned in the buffer reser- 
voir. A disturbance of the jet, accordingly, results In, Inter 
alia, a change of direction of the jet and a decrease of Its ss 
clearness. In this example, the liquid flow channel has a 
circular cross section, the magnitude of a diameter of 
the liquid flow channel Increasing over at least practi- 



cally the full length of the liquid flow channel in the direc- 
tion from the inlet 34 to the spout opening 36. However, 
it is also conceivable that the cross section is not circu- 
lar but, for instance, n-angular (where n is an integer 
greater than or equal to 3), oval or differently shaped. 
[0022] In this example, the inner wall 40 of the liquid 
flow channel 38 has, at least substantially, the shape of 
a conical surface. An angle a enclosed by the conical 
surface (see Fig. 3) is preferably 10-30°. In this exam- 
ple, a Is approximately equal to 20^. 
[00231 Preferably, the magnitude of the surface of 
the cross section of the liquid flow channel near the inlet 
Is 0.05-2 mm^. This surface is obliquely hatched in Fig. 
3b. Furthennore, preferably, the magnitude of the sur- 
face of the cross section of the liquid flow channel adja- 
cent the spout opening is approximately 1 -2 mm^ larger 
than the magnitude of the surface of the cross section of 
the liquid flow channel adjacent the inlet. In Fig. 3b, the 
surface of the cross section of the liquid flow channel is 
indicated with vertical hatching. 
[0024] Another way of indicating the preferred 
dimensions of the liquid flow channel 38 is that the 
diameter of the liquid flow channel near the inlet is pref- 
erably 0.3-1.5 mm. In that case, the diameter of the liq- 
uid flow channel adjacent the spout opening is 
preferably 0.4-1.2 mm larger than the diameter of the 
liquid flow channel adjacent the inlet. The length of the 
liquid flow channel 38 can vary from, for instance, 0.1 to 
25 mm. Downstream of the spout opening 36, the diam- 
eter increases further, in this example to 3.5 mm. 
[0025] The increase of the cross section (widening) 
in the direction of the outflow opening serves to remove 
drops of liquid which can also disturb the jet of liquid. At 
a diameter of less than 2.5 mm. adhesion can occur 
between the coffee extract and the wall, which is made, 
for example, of polypropylene. In any case, this possible 
p'-oHs.m does r^c* arise with di-=''n^*?'^ cjvpt 2.5 mm, 
such as 3.5 mm here. 

[0026] In this example, the nozzle 1 8 Is exchangea- 

bly arranged in the receiving unit 4. 

[0027] The invention is not limited in any way to the 

embodiments outlined hereinabove. The hot water unit 

10 can, for example, be designed as a Napolitana-unit, 

such as It Is described in Dutch patent application 

1006039. 

[0028] The buffer reservoir 20 can also be omitted. 
In that case, a bottom of the container receiving unit 2, 
that is to say, a bottom of the receiving space 6, in which 
openings are anianged of the outlets 26a and 26b, fornis 
a buffer reservoir, in which, in use, a layer of coffee 
extract will be formed when the respective openings of 
the outlets 26a and 26b have a sufficiently small cross 
section. Then the outlets 26a and 26b con-espond also 
functionally to the outlet openings 28a and 28b of the 
buffer reservoir 20. In effect, a buffer reservoir having 
outlet openings Is fomried again. The fine-bubble froth 
layer so fomned will generally be of lesser quality than 
when use is made of the buffer reservoir 20 which is 
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included In the liquid flow path from the nozzle to the 
outlets 26a and 26b. 

[0029] Such variants are all understood to fall within 
the scope of the invention. 

Claims 

1. An apparatus for preparing a coffee extract with a 
fine-bubble froth layer, the apparatus being pro- 
vided with a hot water unit for dispensing hot water, 
at least one outlet for dispensing the coffee extract 
with the fine-bubble froth layer, and a liquid flow 
path extending from the hot water unit to the outlet, 
the apparatus being further provided with a con- 
tainer for receiving ground coffee, a nozzle com- 
prising an inlet, at least one spout opening and a 
liquid flow channel extending from the inlet to the 
spout opening and a buffer reservoir, the container, 
the nozzle and the buffer reservoir being arranged 
in succession in the liquid flow path, hot water, in 
use, being supplied by the hot water unit to the con- 
tainer for obtaining a coffee extract which is sup- 
plied to the Inlet of the nozzle for generating a jet of 
coffee extract which spouts from the spout opening 
into the buffer reservoir, thus forming a thin layer of 
coffee extract in the buffer reservoir so that the jet of 
coffee extract spouts into the layer of coffee extract 
for. obtaining the fine-bubble froth layer, and the cof- 
fee extract with the fine-bubble froth layer flowing 
out of the buffer reservoir to the outlet for dispens- 
ing the coffee extract with the fine-bubble froth 
layer, the buffer reservoir being provided with at 
least one outlet opening for draining the buffer res- 
ervoir, the magnitude of the outlet opening and the 
amount of hot water being dispensed per unit of 
time by the hot water unit being adjusted to each 
o.her, sucti ihal, jj; usc, iMe i&yer ot conce extract is 
formed in the buffer reservoir, characterized in that 
the magnitude of a surface of a cross section of the 
liquid flow channel increases in a direction from the 
inlet to the spout opening. 

2. An apparatus according to claim 1 , characterized in 
that the magnitude of the surface of the cross sec- 
tion increases over at least practically the full length 
of the liquid flow channel. 

3. An apparatus according to claim 1 , characterized in 
that the liquid flow channel comprises a circular 
cross section, the magnitude of a diameter of the 
liquid flow channel increasing over at least practi- 
cally the full length of the liquid flow channel in the 
direction from the Inlet to the spout opening. 

». An apparatus according to claim 2 or 3, character- 
ized In that an Inner wall of the liquid flow channel 
has, at least substantially, the shape of a conical 
surface. 



10 



5. An apparatus according to claim 4, characterized in 
that an angle enclosed by the conical surface Is 10- 

6. An apparatus according to claim 5, characterized in 
that the angle enclosed by the conical surface is 
approximately 20*. 

7. An apparatus according to any one of the preceding 
claims, characterized in that the magnitude of the 
surface of the cross section of the liquid flow chan- 
nel adjacent the inlet does not increase in a direc- 
tion from the inlet to the spout opening. 



15 8. An apparatus according to any one of the preceding 
claims, characterized in that the magnitude of the 
surface of the cross section of the liquid flow chan- 
nel adjacent the inlet is 0.06-2 mm^. 

20 9. An apparatus according to any one of the preceding 
claims, characterized in that the magnitude of the 
surface of the cross section of the liquid flow chan- 
nel adjacent the spout opening is approximately 1 - 
2 mm^ larger than the magnitude of the surface of 
the cross section of the liquid flow channel adjacent 
the inlet. 

1 0. An apparatus according to any one of the preceding 
claims, characterized in that the diameter of the liq- 
uid flow channel adjacent the inlet is 0.3-1.5 mm. 
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An apparatus according to any one of the preceding 
claims, characterized In that the diameter of the liq- 
uid flow channel adjacent the spout opening is 
approximately 0.4-1.2 mm greater than the diame- 
ter of the liquid flov^ channel adjacent the Inlet. 



40 
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50 
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12. An apparatus according to any one of the preceding 
claims, characterized in that the length of the liquid 
flow channel is 5-25 mm. 

13. An apparatus according to any one of the preceding 
claims, characterized in that the container is remov- 
ably an'anged, the container being provided with a 
bottom with an outflow opening in which the nozzle 
is received. 

14. An apparatus according to any one of the preceding 
claims, characterized in that the nozzle is manufac- 
tured from a rigid material. 



5 



EP 1 092 377 A1 




6 



EP 1 092 377 A1 




7 



EP 1 092 377 A1 




8 



EP1 092377 A1 



34 18 




Fig. 3a 
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